Abstract-High quality information has a significant impact on improving operation performance and patient satisfaction, as well as resolving patient disputes. Based on the analysis of the perioperative process, information quality is considered as an important contributory factor in improving patient throughput. In this paper, we propose a conceptual framework to use computer simulations in modeling information flow of hospital process for operating room management (ORM). Additionally, we conduct simulation studies in different levels of the information quality for ORM. The results of our studies provide evidence that information quality can drive process performance in several phases of the ORM.
INTRODUCTION
There are still many difficulties and obstacles between surgeons and patients in the aspects of expression, transmission, understanding and communication of information. These obstacles affect the time taken for registration, waiting time to see the doctor and eventually obtaining medication. It also demonstrates that the quality of information plays a vital role in improving medical process performance and raising the level of hospital services.
We believe the quality of the information that enters the hospital process will affect the behavior of the perioperative stakeholders to some extent. This will thus impact on the implementation factor, and the quality of the information output of the surgical course will affect the outcome of the process -thereby affecting overall performance. The performance of the whole process is constituted by implementation factor and result performance, so the quality of information will affect the performance of the whole process. Although more and more people are aware of the fact that information quality can affect the performance of the process, there is no quantitative research to show the extent of the effect. In view of the fact that current research in this area is relatively scarce, the contents of this paper are as follows: firstly, the summaries of information quality and Simulation in ORM are provided, and then the theoretical framework, content of the study and the key technology and innovation are given. The feasibility of the study is then analyzed and, finally, the solutions and research results are brought forward.
II. THE RESEARCH STATUS OF INFORMATION QUALITY AND OPERATION PERFORMANCE

A. The state of art for information quality
At present, most information quality studies focus on three areas, namely: the definition of information quality, information quality management, and scenarios information quality-as shown in Figure 1 Most studies focus on the improvement of perioperative efficiency, such as reducing waste time or overtime of cases, adding more cases during regular operating hours and increasing profitability of the operating suite. They neglect impact of information quality on an effective OR management during the day for operational and real-time control of processes and workflows.
B. Simulation in OR Management
Computer simulation is a technique to improve the effectiveness of change management methods, such as Total Quality Management, Just in Time or Business Process Reengineering. [1] . Simulation also provides a structural environment to understand, analyze, design, (experimentally) execute and evaluate business processes and workflows for different process stakeholders. It is typically used to quantitatively evaluate different configurations and alternatives of processes. Computer simulations are not new in health care management [2] [3] [4] [5] [6] .
We propose a framework to use computer simulation to support information quality in perioperative processes and to show its efficacy and potentials for process improvement. The challenges for effective process modeling, performance measurement and impact relationship summarize as following:
1) How to describe information and process, and how to describe the relationship of the essential factors of them?
2) How to calculate information quality and operation performance?
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) How to compare the impact relationship between the indicators above and then verify?
III. A SIMULATION-BASED FRAMESWORK
A process is a sequence of activities that is necessary to manipulate an object of economic interest to the hospital, and that achieves a specific goal. Operating Room Management (ORM) requires alignment among the individual process components input, output, resources, process structure, and process goals through a lifecycle of planning, organizing, scheduling, directing and controlling. Figure 2 presents the main stages and components of the ORM. 
A. Organizational and Process Goals
The framework starts with a definition of organizational and process goals, and an assessment of environmental factors and constraints. The completeness of the goal specification and the organizational analysis defines the parameters and thus the constraints for process design.
B. Process design
This phase is the identification of those processes an organization wishes to analyze, redesign, and/or automate. These are specified and mapped using formal modeling methods.
Ex ante simulation is a preventive action in the design phase of process management. These ex ante controls are used to perceive analysis and design flaws. Simulation can be used to describe information and process for process planning and scheduling of doctors and nurse, or medical devices.
C. Process Implementation
In this phase process models are compiled into the operational environments which can either be manual or automated, e.g. via BPM software. Offline simulation is applied during this phase of the process to calculate information quality and operation performance.
D. Process Monitoring
Individual process instances are executed and their performance is monitored and controlled in real time.
Online simulation is applied during the monitor phase of the process. Because not all possible events can be foreseen or if detailed planning is not feasible or desirable, controls can seek to mitigate negative consequences of wrong design and implementation decisions of processes at runtime.
E. Process Evaluation
Process evaluation is provided by audit trails which were produced during the process enactment and monitoring stages. During this stage data from multiple process instances is aggregated to discover potential for process improvement and flaws of process design and implementation. Ex post simulation is traditionally used to control process performance and the management of negative consequences after process execution. Data collection during process enactment may be integrated into the simulation study in order to identify inefficiencies.
F. Reporting Results
Documentation of the data used, the model(s) developed and the experiments performed should all be included as part of a final simulation report. Animation and output charts have become an extremely useful aid in communicating the results of a simulation study. This usually requires that some touch-up work be done to create the right effect in visualizing the model being simulated.
IV. THE MODEL, MEASURES AND ANALYSIS
A. Building a model
The simulation was conducted under several assumptions that will be summarized here shortly. The simulation is initialized with the 6682 patient records. This may be considered as a basic surgery schedule for the 260 working days because all patient where executed according to the basic surgery schedule of the ORM. Each patient must be ordered or release by the surgeon for the operation. Thus, release order times can significantly influence the utilization of resources in the overlapping procedure process, e.g. waiting surgeons in the operating room or higher utilization of anesthesia doctors in the induction room.
B. The calculation of the typical indicators
According to some of the quantitative formula for related indicators of information quality proposed by reference [7] , now design the measurement formula of information quality indicators in operation as follows:
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C. Hypotheses of the impact relationship
As shown in Figure 4 , build the hypotheses of the impact relationship of information quality to operation performance. R1: when the accuracy of information quality is improved, the operation time will be reduced, so it is negative correlation between them; in a similar way, R2: negative correlation; R3: positive correlation; R4: negative correlation; R5: negative correlation; R6: positive correlation; R7: negative correlation; R8: negative correlation; R9: negative correlation; R10: positive correlation; R11: negative correlation. The Correctness, Timeliness and Completeness of the information accessed can be calculate respectively by formula (1), (2) and (3), through a preliminary simulation, and then use the calculation method provided by (4), (5) and (6), we have found that there is a certain impact of information quality to operation performance indicators. Table 1 takes timeliness as an example, illustrates the operation performance with different quality of information. From Table 1 , it is not difficult to find that the impact of timeliness of information to reduce the operation time is little, because the operation time mainly depends on the experience of surgeons. While the impact to length of waiting queue and utilization of hospital facilities is great. Despite the improving of the timeliness of information can effectively reduce the cost of the perioperative process, but the improving of timeliness sometimes needs the cost of information, so we can not blindly invest to improve it. In fact, the improving of the quality of information can be obtained in the case of spending less or even no cost, for example: announcing and putting up the problems need to mention in the process of registering and the general solutions near the window, providing the patients with registering guide, and shorten the staying time of the patients at the registering window, thereby, improving the operation performance. Table 2 represents the unnecessary and avoidable delay during the surgery resulted from information quality issues. The delay is determined in minutes in which the surgeon unnecessary waiting or moving. Most of the observed deficiencies can be treated, reduced and removed via training and / or redesign the information process. Based on the above limited observation, the researcher will design suitable instruments to handle tools and catheters during the eye surgery.
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V. CONCLUSION
In this paper, , we propose a conceptual framework to use computer simulations in modeling information flow of hospital process for operating room management (ORM). Additionally, we conduct simulation studies in different levels of the information quality for ORM. Thereby, we conducted a field study and analyzed the behavior of the system in detail with regard to different level of information quality.
Through building a model of operating room and developing a set of quantitative measures of information quality, such as: correctness, timeliness and completeness, we found out the impacts of them on operation performance, such as: the length of waiting queue, waiting time, the utilization of hospital facilities and the cost of the perioperative process, etc. Analysis from the simulation results, there was certain feasibility of this study.
The challenges identified in Section 1 have been addressed in various aspects. The process stakeholders are supported by simulation at each stage in the hospital processes. As a result, the decision making process guarantees ex ante, ex interim and ex post support. The state of art for information quality proposed in literature and the various operational research techniques for OR management can be integrated into the simulation environment. Thus, analytical results enhance simulation-based decision making by transparent illustrations. The simulation studies in Section 4 show that the information quality impacts some operation performance measures in the perioperative process. Therefore, simulation models must be designed with requisite detail in the patient processes and resource utilization for an enhanced analysis. In the future we will work on several problems mentioned in Table 2 and the successful deployment of high-throughput instruments and tools throughout operating rooms.
